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WHAT IS CLAIMED IS 



1. ANmethod for extracting image features 
from an image sequence in which frames indicating 
images are time-sefauentially arranged with respect' to 
time, said method ciamprising the steps of: 
10 (a) inputting fthe image sequence; 

(b) acquiring a Wtion trajectory of an image 
contour of a target ^cVudWd within a region defined 
by an arbitrary spatjial Wge and time range within 
the image sequence input lW sa>d step (a) , as three- 

15 dimensional volume daUdj^asra within a spat iotemporal 
space in which each of the frames is time-sequentially 
stacked; and \ 

(c) measuring temporal features and spatial 
features of the image from the motion trajectory which 

20 is acquired as the three-dimensional volume data by 
said step (b) . 



25 Y 

^ A method for extracting image features 
from an image sequence in which frames indicating 
images are time-sequentially arranged with respect to 
time, said method comprising the steps of: 

30 (a) inputting the image sequence; 

(b) acquiring a motion trajectory of an image 
contour of a target included within a region defined 
by an arbitrary spatial range and time range within 
the image sequence input by said step (a), as three- 

35 dimensional volume data drawn within a spat iotemporal 
space in which each of the frames is time-sequentially 
stacked; 



1 (c) acquiring a plane histogram of one of 

tangent planes tangent to the motion trajectory and 
partial planes which may be included in the motion 
trajectory; and 

5 (d) measuring temporal features and spatial 

features of the image from the plane histogram which 
is acquired by said step (c) . 

10 

A method for extracting image features 
from an image sequence in which frames indicating 
images are time-sequentially arranged with respect to 
15 time, said method comprising the steps of: 

(a) inputting the image sequence; 

(b) acquiring a motion trajectory of an image 
contour of a target included within a region defined 
by an arbitrary spatial range and time range within 

20 the image sequence input by said step (a), as three- 
dimensional volume data drawn within a spat iotemporal 
space in which each of the frames is time-sequentially 
stacked; 

(c) acquiring a plane histogram of tangent 
25 planes tangent to the motion trajectory; 

(d) estimating a velocity component of the 
target which moves within the region from the plane 
histogram acquired by said step (c) ; 

(e) extracting a distribution of the tangent 
30 planes corresponding to the image contour of the 

target which moves at the velocity component estimated 
by said step (d) , from the plane histogram acquired by 
said step (c); and 

(f) acquiring spatial features of the image from 
35 the distribution of the tangent planes extracted by 

said step (e) . 
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1 The method as claimed in claim JJ , 

wherein said step (d) includes the substeps of: 

(dl) acquiring a histogram of intersection lines 
of the tangent planes from the plane histogram 

5 acquired by said step (c) ; and 

(d2) acquiring, as image features, a most 
dominant translat ional velocity component of the 
target which moves within the defined region, from the 
histogram of the intersection lines acquired by said 

10 substep (d2) . 



15 ^jy? The method as claimed in claim 

wherein said step (d) includes the substeps of: 

(dl) acquiring a histogram of intersection lines 

of the tangent planes from the plane histogram 

acquired by said step (c) ; and 
20 (d2) detecting a plurality of peaks from the 

histogram of the intersection lines acquired by said 

substep (dl ) ; 

(d3) acquiring velocity components of a plurality 

of motions within the region corresponding to the 
25 plurality of peaks detected by said substep (d2); and 
(d4) judging whether or not each of the velocity 

components can be represented by a composite velocity 

of other velocity components, with respect to the 

velocity components acquired by said substep (d3) , and 
30 outputting an independent velocity component which 

cannot be represented by the composite velocity of the 

other velocity components . 



35 



1- 4 

pf. The method as claimed in claim >K 
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wherein said step (e) extracts a distribution of 
tangent planes along tangent line directions to the 
image contour of the target, and said step (f ) 
calculates feature values related to a directionality 
of the image contour of the target from the 
distribution of the tangent planes extracted by said 
step (e ) . 



10 



in claim 2r> 



'JjK The method as claimed 
□ wherein said step (e) extracts a distribution of 

f_2 tangent planes in directions perpendicular to a 

15 direction of the image contour of the target, and said 
step (f) extracts features related to a spatial 
arrangement of the image contour of the target. 



£3 20 



A method for extracting image features 
from an image sequence in which frames indicating 
images are time-sequentially arranged with respect to 
25 time, said method comprising the steps of: 

(a) inputting the image sequence; 

(b) acquiring a motion trajectory of an image 
contour of a target included within a region defined 
by an arbitrary spatial range and time range within 

30 the image sequence input by said step (a) , as three- 
dimensional volume data drawn within a spat iotemporal 
space in which each of the frames is time-sequentially 
stacked ; 

(c) acquiring a plane histogram of tangent 
35 planes tangent to the motion trajectory; 

(d) acquiring a histogram of intersection lines 
of the tangent planes from the plane histogram 




1 acquired by said step (c) ; 

(e) detecting a plurality of peaks from the 
histogram of the intersection lines acquired by said 
step (d) ; and 

5 (e). acquiring a plurality of velocity components 

of motions within the region corresponding to the 
plurality of peaks detected by said step (e) . 

10 




The method as claimed in claim which 



further comprises the steps of: 

(f) judging whether or not each of the velocity 
15 components can be represented by a composite velocity 

of other velocity components, with respect to the 

plurality of velocity components acquired by said step 
( e ) ; and 

(g) outputting an independent velocity component 
20 which cannot be represented by the composite velocity 

of the other velocity components. 



25 




A method for extracting image features 



from an image sequence in which frames indicating 
images are time— sequent ial ly arranged with respect to 
time, said method comprising the steps of: 

30 (a) inputting the image sequence; 

(b) acquiring a motion trajectory of an image 
contour of a target included within a region defined 
by an arbitrary spatial range and time range within 
the image sequence input by said step (a), as three- 

35 dimensional volume data drawn within a spat iotemporal 
space in which each of the frames is time-sequentially 
stacked; 
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1 (c) acquiring a plane histogram of one of 

tangent planes tangent to the motion trajectory and 
partial planes which may be included in the motion 
trajectory; 

5 (d) acquiring a normal flow histogram of normal 

flows of the image from the plane histogram acquired 
by said step (c); and 

(e) acquiring temporal features of the image 
from the normal flow histogram acquired by said step 

10 (d) . 



15 ytl . The method as claimed in claim \£t , 

wherein said step (d) acquires a normal flow histogram 
having direction and velocity of the normal flows as 
variables, and said step (e) calculates spreading of 
the normal flow histogram as feature values 

20 representing motion uniformity of the image. * 



25 ^2". The method as claimed in claim >o, 

wherein said step (d) acquires a normal flow histogram 
having velocity of the normal flows as a variable, and 
said step (e) calculates a ratio of totalled frequency 
value corresponding to normal flows having specific 

30 velocities with respect to a totalled frequency value 
as a whole as feature values representing the motion 
of the image . 



35 



A method for extracting image features 
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1 from an image sequence in which frames indicating 

images are time-sequentially arranged with respect to 
time, said method comprising the steps of: 
(a) inputting the image sequence; 

5 (b) acquiring a motion trajectory of an image 

contour of a target included within a region defined 
by an arbitrary spatial range and time range within 
the image sequence input by said step (a) , as three- 
dimensional volume data drawn within a spat iotemporal 

10 space in which each of the frames is time-sequentially 
stacked; 

- (c) detecting tangent planes tangent to the 

O motion trajectory; 

| s f" (d) extracting, as an image, a distribution of 

i]1 15 the motion trajectory existing on the tangent planes 

detected by said step (c) ; and 

(e) tracking a motion trajectory on the image 
extracted by said step (d) and detecting an occlusion 
of the target. 



SI ? 



□ 20 



J^. The method as claimed in claim \# , 
25 wherein said step (e) includes the substeps of: 
(el) measuring intermi ttence along a moving 
direction of the motion trajectory; and 

(e2) detecting the occlusion of the target based 
on the intermi ttence measured by said substep (el). 

30 



The method as claimed in claim j<3 , 
35 wherein said step (e) includes the substeps of: 

(el) measuring statistics of a run length along a 
moving direction of the motion trajectory ; and 



9q 
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1 (e2) detecting a degree of the occlusion of the 

target from the statistics of the run length measured 
by said substep (el). 



The method as claimed in claim Kf, 



wherein said step (c) detects the tangent planes in a 
10 form of a histogram of the tangent planes which are 
represented as a distribution of votes accumulated in 
a plane parameter space obtained by use of a three- 
dimensional Hough transform. 



15 



24. 

JSl . The method as claimed in claim 
wherein said step (c) detects tangent planes 
20 corresponding estimated velocity components. 



25 18. TheWthod as claimed in^any of cl a-i-ae 

J-5 — 2r- f — 3, 0 — 10 and ^yherein the three-dimensional 
volume data is obtained by>-forming difference images 
among the frames in tlnir^sequence, and stacking the 
formed difference images \ 

30 \ 

I . 

4r9. The method as claimed inyv^bn^-Qi^xiJ^ms 
35 2., .3, — B— aod— 1-0-, wherein the plane histogram is 

obtained as votes accumulated in a plane parameter 
space obtained by use of a three-dimensional Hough 
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transform. 



20. Ah equipment for extracting image 
features from an image sequence in which frames 
indicating images are time-sequentially arranged with 
respect to time, said equipment comprising: 

10 first means f or\4nputt ing the image sequence; 

second means fo A acquiring a motion trajectory of 
an image contour off aVarget included within a region 
defined by an arbitrary spatial range and time range 
within the image se^ enqe ^i^lput by said first means, 

15 as three-dimensional volutae data drawn within a 

spat iotemporal space in wlMch each of the frames is 
time-sequentially stacked; \a.nd 

third means for measurmig temporal features and 
spatial features of the images from the motion 

20 trajectory which is acquired as the three-dimensional 
volume data by said second meam 



25 l(s>. 

An equipment for extracting image 
features from an image sequence in which frames 
indicating images are time-sequentially arranged with 
respect to time, said equipment comprising: 

30 first means for inputting the image sequence; 

second means for acquiring a motion trajectory of 
an image contour of a target included within a region 
defined by an arbitrary spatial range and time range 
within the image sequence input by said first means, 

35 as three-dimensional volume data drawn within a 

spat iotemporal space in which each of the frames is 
time— sequential ly stacked; 



0[ 
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third means for acquiring a plane histogram of 
one of tangent planes tangent to the motion trajectory 
and partial planes which may be included in the motion 
trajectory; and 

fourth means for measuring temporal features and 
spatial features of the image from the plane histogram 
which is acquired by said third means. 



10 

. . . An equipment for extracting image 

(3 features from an image sequence in which frames 

l u indicating images are time-sequentially arranged with 

•|s= 

f]l 15 respect to time, said equipment comprising: 

'•iz first means for inputting the image sequence ; 

jj3 second means for acquiring a motion trajectory ot 

an image contour of a target included within a region 
defined by an arbitrary spatial range and time range 
O 20 within the image sequence input by said first means, 

J"f as three-dimensional volume data drawn within a 

spat iotemporal space in which each of the frames is 
time— sequent ial ly stacked; 

third means for acquiring a plane histogram of 
25 tangent planes tangent to the motion trajectory; 

fourth means for estimating a velocity component 
of the target which moves within the region from the 
plane histogram acquired by said third means; 

fifth means for extracting a distribution of the 
30 tangent planes corresponding to the image contour of 
the target which moves at the velocity component 
estimated by said fourth means, from the plane 
histogram acquired by said third means; and 

sixth means for acquiring spatial features of the 
35 image from the distribution of the tangent planes 
extracted by said fifth means. 
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The equipment as claimed in claim 
wherein said fourth means includes: 

seventh means for acquiring a histogram of 
intersection lines of the tangent planes from the 
5 plane histogram acquired by said third means; and 

eighth means for acquiring, as image features, a 
most dominant translat ional velocity component of the 
target which moves within the defined region, from the 
histogram of the intersection lines acquired by said 
10 seventh means. 



15 Jb4 . The equipment as claimed in claim pz, 

wherein said fourth means includes: 

seventh means for acquiring a histogram of 

intersection lines of the tangent planes from the 

plane histogram acquired by said third means; and 
20 eighth means for detecting a plurality of -peaks 

from the histogram of the intersection lines acquired 

by said seventh means; 

ninth means for acquiring velocity components of 

a plurality of motions within the region corresponding 
25 to the plurality of peaks detected by said eighth 

means; and 

tenth means for judging whether or not each of 
the velocity components can be represented by a 
composite velocity of other velocity components, with 
30 respect to the velocity components acquired by said 
ninth means, and outputting an independent velocity 
component which cannot be represented by the composite 
velocity of the other velocity components. 



35 



13 
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#5.' The equipment as claimed in claim ^2, 
wherein said fifth means extracts a distribution of 
tangent planes along tangent line directions to the 
image contour of the target, and said sixth means 
calculates feature values related to a directionality 
of the image contour of the target from the 
distribution of the tangent planes extracted by said 
f i f th means . 



10 



The equipment as claimed in claim , 



wherein said fifth means extracts a distribution of 
15 tangent planes in directions perpendicular to a 

direction of the image contour of the target, and said 
sixth means extracts features related to a spatial 
arrangement of the image contour of the target. 



20 



SI- 

An equipment for extracting image 
features from an image sequence in which frames 
25 indicating images are time-sequentially arranged with 
respect to time, said equipment comprising: 

first means for inputting the image sequence; 
second means for acquiring a motion trajectory of 
an image contour of a target included within a region 
30 defined by an arbitrary spatial range and time range 
within the image sequence input by said first means, 
as three-dimensional volume data drawn within a 
spat iotemporal space in which each of the frames is 
time-sequentially stacked; 
35 third means for acquiring a plane histogram of 

tangent planes tangent to the motion trajectory; 
fourth means for acquiring a histogram of 



qq 



intersection lines of the tangent planes from the 
plane histogram acquired by said third means; 

fifth means for detecting a plurality of peaks 
from the histogram of the intersection lines acquired 
by said fourth means; and 

sixth means for acquiring a plurality of velocity 
components of motions within the region corresponding 
to the plurality of peaks detected by said fifth 
means . 



The equipment as claimed in claim 2^ , 
which further comprises: 

seventh means for judging whether or not each of 
the velocity components can be represented by a 
composite velocity of other velocity components, with 
respect to the plurality of velocity components 
acquired by said fifth means; and * - 

eighth means for outputting an independent 
velocity component which cannot be represented by the 
composite velocity of the other velocity components. 



Mo. 

&9 . An equipment for extracting image 
features from an image sequence in which frames 
indicating images are time— sequent ial ly arranged with 
respect to time, said equipment comprising: 

first means for inputting the image sequence; 

second means for acquiring a motion trajectory of 
an image contour of a target included within a region 
defined by an arbitrary spatial range and time range 
within the image sequence input by said first means, 
as three— dimensional volume data drawn within a 
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1 spat iotemporal space in which each of the frames is 

time— sequential ly stacked; 

third means for acquiring a plane histogram of 

one of tangent planes tangent to the motion trajectory 
5 and partial planes which may be included in the motion 

trajectory; 

fourth means for acquiring a normal flow 

histogram of normal flows of the image from the plane 

histogram acquired by said third means; and 
10 fifth means for acquiring temporal features of 

the image from the normal flow histogram acquired by 

said fourth means. 



15 

JWJ. The equipment as claimed in claim 2& 9 
wherein said fourth means acquires a normal flow 
histogram having direction and velocity of the normal 
20 flows as variables, and said fifth means calculates 
spreading of the normal flow histogram as feature 
values representing motion uniformity of the image. 



25 

. The equipment as claimed in claim >s, 
wherein said fourth means acquires a normal flow 
histogram having velocity of the normal flows as a 
30 variable, and said fifth means calculates a ratio of 
totalled frequency value corresponding to normal flows 
having specific velocities with respect to a totalled 
frequency value as a whole as feature values 
representing the motion of the image. 



35 
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4> 



An equipment for extracting image 
features from an image sequence in which frames 
indicating images are time-sequentially arranged with 
respect to time, said equipment comprising: 
5 first means for inputting the image sequence; 

second means for acquiring a motion trajectory of 
an image contour of a target included within a region 
defined by an arbitrary spatial range and time range 
within the image sequence input by said first means, 
10 as three— dimensional volume data drawn within a 

spat iotemporal space in which each of the frames is 
time— sequent ial ly stacked; 

third means for detecting tangent planes tangent 
to the motion trajectory; 
15 fourth means for extracting, as an image, a 

distribution of the motion trajectory existing on the 
tangent planes detected by said third means; and 

fifth means for tracking a motion trajectory on 
the image extracted by said fourth means and detecting 
20 an occlusion of the target. ; 



Hip- 45 

25 . The equipment as claimed in claim 

wherein said fifth means includes: 

sixth means for measuring intermi ttence along a 
moving direction of the motion trajectory; and 

seventh means for detecting the occlusion of the 
30 target based on the intermi ttence measured by said 
s ixth means . 



^4^. The equipment as claimed in claim 3^*, 
wherein said fifth means includes: 



on 



1 sixth means for measuring statistics of a run 

length along a moving direction of the motion 
trajectory; and 

seventh means for detecting a degree of the 

5 occlusion of the target from the statistics of the run 
length measured by said sixth means. 



# 45 

3#. The equipment as claimed in claim Z^T, 
wherein said third means detects the tangent planes in 
a form of a histogram of the tangent planes which are 
represented as a distribution of votes accumulated in 
15 a plane parameter space obtained by use of a three- 
dimensional Hough transform. 



20 



The equipment as claimed in c 
wherein said third means detects tangent planes 
corresponding estimated velocity components. 



laim $2T y 



25 



37. The eqi 
ol aimo 20, 31 > j 22, 37; 



ent as claimed in^rrry— ^£ 
Q and 32i, wherein the three- 
ined by forming 



30 dimensional volume da 

difference images among thk frames in time sequence 
and stacking the formed difference images 



35 



zn 



The equipment as claimed 



xn erxiy- op 
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ftJi-aima 21, — flfl , 33^ nnri Oft*) wherein the plane histogram 
is obtained as votes accumulated in a plane parameter 
space obtained by use of a three-dimensional Hough 
transform. 



39. A computer-readable recording medium 
10 recorded with a program for causing a computer to 

extract image features from an image sequence in which 
frames indicating images are time-sequentially 
arranged with respect \o time, said program 
comprising : 

15 a first code for cAusnig the computer to input 

the image sequence; 

a second code fo£ causing the computer to acquire 

contour of a target 
included within a region^rteTTned by an arbitrary 
20 spatial range and time range\ within the image sequence 
input by said first code, as Y hree ~ dimensional volume 
data drawn within a spat iotemppral space in which each 
of the frames is t ime-sequent i Al ly stacked; and 

a third code for causing the computer to measure 
25 temporal features and spatial features of the image 
from the motion trajectory which as acquired as the 
three-dimensional volume data by said second code. 



30 



51. 



A computer-readable recording medium 
recorded with a program for causing a computer to 
extract image features from an image sequence in which 
35 frames indicating images are time-sequentially 
arranged with respect to time, said program 
comprising: 



ay 
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1 a first code, for causing the computer to input 

the image sequence; 

a second code for causing the computer to acquire 
a motion trajectory of an image contour of a target 

5 included within a region defined by an arbitrary 

spatial range and time ranges within the image sequence 
input by said first code, as three-dimensional volume 
data drawn within a spat iotemporal space in which each 
of the frames is time-sequentially stacked; 

10 a third code for causing the computer to acquire 

a plane histogram of one of tangent planes tangent to 
the motion trajectory and partial planes which may be 
included in the motion trajectory; and 

a fourth code for causing the computer to measure 

15 temporal features and spatial features of the image 
from the plane histogram which is acquired by said 
third code. 

20 . i 




A computer— readable recording medium 



recorded with a program for causing a computer to 
extract image features from an image sequence in which 
25 frames indicating images are time-sequentially 
arranged with respect to time, said program 
comprising : 

a first code for causing the computer to input 
the image sequence; 

30 a second code for causing the computer to acquire 

a motion trajectory of an image contour of a target 
included within a region defined by an arbitrary 
spatial range and time range within the image sequence 
input by said first code, as three-dimensional volume 

35 data drawn within a spat iotemporal space in which each 
of the frames is time-sequentially stacked; 

a third code for causing the computer to acquire 



\CD 



1 a plane histogram of tangent planes tangent to the 

motion trajectory; 

a fourth code for causing the computer to 

estimate a velocity component of the target which 
5 moves within the region from the plane histogram 

acquired by said third code; 

a fifth code for causing the computer to extract 

a distribution of the tangent planes corresponding to 

the image contour of the target which moves at the 
10 velocity component estimated by said fourth code, from 

the plane histogram acquired by said third code; and 



spatial features of the image from the distribution of 



includes : 

seventh code for causing the computer to acquire 
a histogram of intersection lines of the tangent 
planes from the plane histogram acquired by said third 
2 5 code; and 

an eighth code for causing the computer to 
acquire, as image features, a most dominant 
translat ional velocity component of the target which 
moves within the defined region, from the histogram of 
30 the intersection lines acquired by said seventh code. 



a sixth code for causing the computer to acquire 



the tangent planes extracted by said fifth code. 



15 



20 as claimed in claim 





5t- 



35 



as claimed in claim 



includes : 
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1 a seventh code for causing the computer to 

acquire a histogram of intersection lines of the 
tangent planes from the plane histogram acquired by 
said third code; and 

5 an eighth code for causing the computer to detect 

a plurality of peaks from the histogram of the 
intersection lines acquired by said seventh code; 

a ninth code for causing the computer to acquire 
velocity components of a plurality of motions within 

10 the region corresponding to the plurality of peaks 
detected by said eighth code; and 

a tenth code for causing the computer to judge 
whether or not each of the velocity components can be 
represented by a composite velocity of other velocity 

15 components, with respect to the velocity components 

acquired by said ninth code, and output an independent 
velocity component which cannot be represented by the 
composite velocity of the other velocity components. 



20 



5%- 

^4. The computer-readable recording medium 
as claimed in claim JaJ wherein said fifth code causes 

25 the computer to extract a distribution of tangent 
planes along tangent line directions to the image 
contour of the target, and said sixth code causes the 
computer to calculate feature values related to a 
directionality of the image contour of the target from 

30 the distribution of the tangent planes extracted by 
said fifth code. 



35 



59- 

^6. The computer-readable recording medium 
as claimed in claim >±7 wherein said fifth code causes 
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1 the computer to extract a distribution of tangent 

planes in directions perpendicular to a direction of 
the image contour of the target, and said sixth code 
causes the computer to extract features related to a 

5 spatial arrangement of the image contour of the 
target. 



£gf. A computer-readable recording medium 
recorded with a program for causing a computer to 
extract image features from an image sequence in which 
frames indicating images are time-sequentially 
15 arranged with respect to time, said program 
comprising : 

a first code for causing the computer to input 
the image sequence; 

a second code for causing the computer to acquire 
20 a motion trajectory of an image contour of a target 
included within a region defined by an arbitrary 
spatial range and time range within the image sequence 
input by said first code, as three-dimensional volume 
data drawn within a spat iotemporal space in which each 
25 of the frames is time-sequentially stacked; 

a third code for causing the computer to acquire 
a plane histogram of tangent planes tangent to the 
motion trajectory; 

a fourth code for causing the computer to acquire 
30 a histogram of intersection lines of the tangent 

planes from the plane histogram acquired by said third 
code; 

a fifth code for causing the computer to detect a 
plurality of peaks from the histogram of the 
35 intersection lines acquired by said fourth code; and 
a sixth code for causing the computer to acquire 
a plurality of velocity components of motions within 
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1 the region corresponding to the plurality of peaks 
detected by said fifth code. 



The computer— readable recording medium 



$sT. The compi 
as claimed in claim £%T, wherein said program further 
comprises : 

10 a seventh code for causing the computer to judge 

whether or not each of the velocity components can be 
represented by a composite velocity of other velocity 
components, with respect to the plurality of velocity 
components acquired by said fifth code; and 

15 an eighth code for causing the computer to output 

an independent velocity component which cannot be 
represented by the composite velocity of the other 
velocity components. 



A computer— readable recording medium 
recorded with a program for causing a computer to 
25 extract image features from an image sequence in which 
frames indicating images are time-sequentially 
arranged with respect to time, said program 
comprising: 

a first code for causing the computer to input 
30 the image sequence; 

a second code for causing the computer to acquire 
a motion trajectory of an image contour of a target 
included within a region defined by an arbitrary 
spatial range and time range within the image sequence 
35 input by said first code, as three-dimensional volume 
data drawn within a spat iotemporal space in which each 
of the frames is time— sequent ial ly stacked; 
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1 a third code for causing the computer to acquire 

a plane histogram of one of tangent planes tangent to 
the motion trajectory and partial planes which may be 
included in the motion trajectory; 

5 a fourth code for causing the computer to acquire 

a normal flow histogram of normal flows of the image 
from the plane histogram acquired by said third code; 
and 

a fifth code for causing the computer to acquire 
10 temporal features of the image from the normal flow 
histogram acquired by said fourth code. 



25 



40. The computer-readable recording medium 
as claimed in claim 48^ wherein said fourth code 
causes the computer to acquire a normal flow histogram 
having direction and velocity of the normal flows as 
20 variables, and said fifth code causes the computer to 
calculate spreading of the normal flow histogram as 
feature values representing motion uniformity of the 
image . 



(/7. 

The comguter-readable recording medium 
as claimed in claim jlo, wherein said fourth code 



30 causes the computer to acquire a normal flow histogram 
having velocity of the normal flows as a variable, and 
said fifth code causes the computer to calculate a 
ratio of totalled frequency value corresponding to 
normal flows having specific velocities with respect 

35 to a totalled frequency value as a whole as feature 
values representing the motion of the image. 



105 
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A computer— readable recording medium 
recorded with a program for causing a computer to 
extract image features from an image sequence in which 
frames indicating images are time-sequentially 
5 arranged with respect to time, said program 
comprising: 

a first code for causing the computer to input 
the image sequence; 

a second code for causing the computer to acquire 
10 a motion trajectory of an image contour of a target 
included within a region defined by an arbitrary 
spatial range and time range within the image sequence 
p input by said first code, as three-dimensional volume 

■ y data drawn within a spat iotemporal space in which each 

lp a 15 of the frames is time-sequentially stacked; 

;!= a third code for causing the computer to detect 

jvj tangent planes tangent to the motion trajectory; 

PJ a fourth code for causing the computer to 

extract, as an image, a distribution of the motion 
U 20 trajectory existing on the tangent planes detected by 

said third code; and 

a fifth code for causing the computer to track a 
motion trajectory on the image extracted by said 
fourth code and detecting an occlusion of the target. 

25 



U 



The computer-readable recording medium 
30 as claimed in claim ^i, wherein said fifth code 
includes: 

a sixth code for causing the computer to measure 
intermittence along a moving direction of the motion 
trajectory; and 
35 a seventh code for causing the computer to detect 

the occlusion of the target based on the intermittence 
measured by said sixth code. 
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^3. The computer— readable recording medium 
as claimed in claim pk. , wherein said fifth code 
includes: 

a sixth code for causing the computer to measure 
5 statistics of a run length along a moving direction of 
the motion trajectory; and 

a seventh code for causing the computer to detect 
a degree of the occlusion of the target from the 
statistics of the run length measured by said sixth 
10 code. 



13- 

15 . The computer-readable recording medium 

as claimed in claim J*L , wherein said third code causes 
the computer to detect the tangent planes in a form of 
a histogram of the tangent planes which are 
represented as a distribution of votes accumulated in 

20 a plane parameter space obtained by use of a three- 
dimensional Hough transform. 
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14 

p%\ * The computer-readable recording medium 
as claimed in claim J}P 9 wherein said third code causes 
the computer to detect tangent planes corresponding 
estimated velocity components. 




56. The computer-readable recording medium 
35 as claimed in^ny^. rl^iJsS^ — 10, 41, 46 -, — ajadr-§4-, 

volume data is obtained 
ng the frames in time 



wherein the three-dimensio 
by forming difference imag 
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1 sequence, and stacking the formed difference images 




. The computer-readable recording medium 
as claimed in^j fefc*uft ^aiuib 40, 11, A ?, 4fi anct 48, , 
wherein the plane histogram is obtained as votes 
accumulated in a plane parameter space obtained by use 
10 of a three-dimensional Hough transform. 
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